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1. Introduction 
 
Blockchain technology, first conceptualized by Satoshi Nakamoto in the Bitcoin 
whitepaper, has evolved beyond cryptocurrency into a foundational technology for various 
industries [1]. At its core, blockchain is a decentralized and immutable ledger that stores 
records of transactions securely and transparently. Each block in the chain is 
cryptographically linked to the previous one, forming a permanent, tamper-resistant 
record. The elimination of central authority and the reliance on consensus mechanisms 
enhance trust and reduce the risk of fraud or manipulation [2]. 
Since its inception, blockchain has shown potential to revolutionize industries beyond 
finance. Sectors like supply chain management, healthcare, and real estate leverage 
blockchain to improve efficiency, ensure data integrity, and enhance security. For 
example, blockchain enables precise tracking of goods in global supply chains, minimizes 
counterfeit products, and secures sensitive medical records [3]. Its decentralized nature 
allows all stakeholders to access the same verified information, reducing discrepancies and 
improving operational workflows [4]. 
One of the most promising social applications of blockchain technology is in the charitable 
sector, which has long struggled with inefficiencies, fund misallocation, and a lack of 
transparency. Studies show that around 73% of potential donors are concerned about not 
knowing how their donations are used, reducing their willingness to contribute [5]. This 
uncertainty and mistrust limit the overall impact of philanthropic organizations. By 
integrating blockchain, charitable organizations can offer real-time, transparent tracking of 
donations, enabling donors to see exactly where their money goes and ensuring that it 
reaches intended beneficiaries [6]. 
Furthermore, blockchain facilitates the implementation of smart contracts—self-executing 
agreements coded on the blockchain—which automate the release of funds based on 
predefined conditions. This reduces administrative overhead, enforces accountability, and 
ensures that donations are used as intended [7]. Such features not only rebuild donor trust 
but also improve the efficiency and effectiveness of charitable initiatives, paving the way 
for more impactful philanthropy. 
This report explores the design and implementation of a blockchain-based donation 
tracking system to address transparency and accountability challenges in the nonprofit 
sector. By examining existing literature, real-world applications, and case studies, the 
report demonstrates how blockchain can empower donors with visibility and rebuild trust 
in charitable organizations, ultimately driving positive change in society [8].
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2. Background 
 

2.1 Current Traditional Methods of Charity Donation Tracking 
 
2.1.1 Manual Record-Keeping Systems and Their Limitations 
 Traditionally, many charities still rely on manual methods such as maintaining 
physical registers or spreadsheets for donation records. These systems are prone to human 
error, misplacement, and manipulation. Manual handling of large donor data also increases 
the risk of data loss and makes audits difficult.[5] 
Limitations: 

 High chances of errors 
 Time-consuming 
 No real-time updates 
 Vulnerable to data tampering 

 
2.1.2 Centralized Database Approaches and Their Vulnerabilities 

Some organizations use centralized software or databases for record-keeping. 
However, these systems are controlled by a single entity, making them vulnerable to 
hacking, data leaks, or intentional misuse.[4] 
Problems: 

 Single point of failure 
 Risk of internal fraud 
 Susceptible to cyber-attacks 

 

2.1.3 Current Audit Practices and Their Inefficiencies 

Auditing charitable funds is often done annually or quarterly, which delays the detection of 
fraud or misuse. Additionally, audits depend on the correctness of the initial manual or 
digital entries, leading to incomplete accountability.[4] 

Drawbacks: 

 Delayed detection of issues 
 Expensive and time-consuming 
 Dependent on pre-existing data accuracy 

 

2.2 Problems with Current Systems 
 
2.2.1 Lack of Transparency 
According to Charity Navigator, 73% of potential donors hesitate to donate due to a lack 
of transparency about how their money is used. This creates a major trust issue in the 
sector.[5] 
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2.2.2 Donor Mistrust 

Several high-profile charity fraud cases (e.g., Red Cross' misuse of Haiti earthquake funds) 
have made headlines, further reducing donor trust. Donors fear their money will not reach 
the intended beneficiaries.[9] 

2.2.3 Administrative Inefficiencies 
Charities often spend a significant amount of donated funds on administrative costs like 
salaries, marketing, and audits instead of actual relief activities. According to a report, 
overhead expenses can range from 20% to 50% of total donations.[6] 
 

2.2.4 Difficulty Tracking Impact of Donations 
Donors rarely get to know where their money goes or the impact it has created. For 
instance, funds collected for child education might be diverted to other administrative 
activities without the donor’s knowledge.[8] 
 

2.3 Consequences of Not Implementing Blockchain in Charity 
Donations 
2.3.1 Continued Fraud Risks 
Without secure, transparent systems, the risk of fraud remains high. Fake charities or 
internal mismanagement may misuse funds, which reduces the credibility of the sector.[3] 
 

2.3.2 Reduced Donor Participation 
The lack of trust and transparency leads to reduced donations. As per the Charity 
Navigator report, a majority of donors are skeptical about where their money is going. 
Statistic:73% of donors express concerns about fund utilization.[5]  

 
2.3.3 Inefficient Fund Allocation 
If the donation system continues without technological improvements, most charities will 
spend excessively on administration rather than the cause. This inefficiency will limit the 
positive impact donations can create.[8] 
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3. Blockchain Basics 
Blockchain technology is a distributed ledger system that ensures secure, 

transparent, and tamper-proof transactions. It eliminates the need for intermediaries, 
enabling trustless peer-to-peer interactions. Below are the key concepts that define 
blockchain technology: 

 

3.1. Decentralization 
Traditional databases are controlled by centralized authorities like banks or corporations, 
creating a single point of failure. Blockchain operates on a decentralized network, where 
multiple nodes validate and store the data. This ensures: 

 No single entity has full control over the system. 
 Greater security, as hacking one node doesn’t compromise the entire network. 
 Transparency, as all participants can verify transactions. [2] 

 

3.2. Immutability 
Once a transaction is recorded on the blockchain, it cannot be altered or deleted. This is 
achieved through: 

 Cryptographic hashing, where each block links to the previous one, forming a 
secure chain. 

 Consensus mechanisms, ensuring all network participants agree before adding 
data. 

 Fraud prevention, as tampering with one block would require modifying all 
subsequent blocks, which is computationally infeasible. [3] 
 

3.3. Transparency 
Blockchain transactions are publicly verifiable, meaning anyone can audit them. 
Transparency is ensured by: 

 Distributed ledger technology (DLT), where every participant has access to the 
same data. 

 Open access in public blockchains like Bitcoin and Ethereum, ensuring fairness. 
 Reduced corruption, as records cannot be manipulated without detection. [4] 

 

3.4. Smart Contracts 
Smart contracts are self-executing contracts embedded in the blockchain. They 
automatically execute transactions when conditions are met, providing: 

 Automation, eliminating the need for intermediaries. 
 Trustless execution, reducing fraud and disputes. 
 Cost reduction, as manual processing is minimized. [5] 

 

3.5. Consensus Mechanisms 
Blockchain networks use consensus algorithms to validate transactions and maintain 
integrity. Common methods include: 



 

5 
 

 Proof of Work (PoW): Miners solve cryptographic puzzles to confirm 
transactions (e.g., Bitcoin). 

 Proof of Stake (PoS): Validators are chosen based on the number of tokens they 
hold (e.g., Ethereum 2.0). 

 Delegated Proof of Stake (DPoS): A small group of elected nodes verify 
transactions, improving efficiency. [3] 
 

3.6. Cryptographic Security 
Blockchain relies on advanced cryptography to secure data and ensure user anonymity. 
This includes: 

 Public and private keys, which authenticate users and sign transactions. 
 Hash functions, converting data into fixed-length unique codes for integrity. 
 Encryption, protecting sensitive information from unauthorized access. [2] 

 

3.7. Tokenization 
Blockchain enables tokenization of assets, allowing digital representation of physical 
goods, services, and ownership rights. Key aspects include: 

 Fungible tokens (FTs): Identical and interchangeable (e.g., cryptocurrencies like 
Bitcoin). 

 Non-Fungible Tokens (NFTs): Unique digital assets representing ownership (e.g., 
collectibles, digital warranties). 

 Transferability, allowing resale and verification of digital warranties. [3] 
 

3.8. Scalability 
Blockchain scalability refers to its ability to handle increasing transaction loads efficiently. 
Challenges include: 

 Transaction speed, as some blockchains process only a few transactions per 
second (e.g., Bitcoin). 

 Network congestion, causing delays and higher fees. 
 Layer-2 solutions, like the Lightning Network and sharding, improving scalability. 

[4] 
 

3.9. Traceability and Auditability 
Blockchain provides end-to-end traceability of donations, allowing donors and auditors to 
track the flow and usage of every contribution. Benefits include: 

 Real-time monitoring of how funds are allocated and spent. 
 Improved donor trust, as donors can verify if their money reached the intended 

project. 
 Simplified auditing, reducing time and cost for compliance checks. 

This ensures that every transaction is recorded permanently and can be audited anytime, 
solving the long-standing issue of misused or untracked funds in charity organizations. 
These fundamental blockchain principles make it secure, transparent, and efficient, 
enabling applications in finance, healthcare, supply chains, and digital warranties. [5] 
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4. Use Case Overview 
4.1 Introduction 

The Blockchain-Based Charity Donation Tracking System is designed to address 
major issues in traditional charity processes such as lack of transparency, fraud, and 
administrative inefficiencies. By leveraging blockchain technology and smart contracts, 
the system ensures that donations are securely transferred, verified, and traceable by all 
stakeholders. This enhances donor trust and ensures that funds are utilized only for their 
intended purposes (World Economic Forum, 2020) [8]. 

 

4.2 System Architecture 
The architecture of the proposed system consists of a decentralized network where donors, 
charity organizations, auditors, and beneficiaries interact through smart contracts deployed 
on a blockchain platform. This system ensures complete transparency, accountability, and 
real-time tracking of funds throughout the donation process. 
 

4.2.1 Architectural Overview 
Figure 4.1 illustrates the interaction between donors, charities, auditors, and beneficiaries 
within the system. Each transaction and milestone is recorded on the blockchain, ensuring 
immutability and verifiability. 

 
 

Figure 4.1: System Architecture of the Charity Donation Tracking System 
 

4.2.2 System Components Description 
 Donors: Initiate donations to selected charity projects through a secure online 

platform. Donations are sent directly to a smart contract rather than the charity's 
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account. Each transaction is recorded immutably on the blockchain (World 
Economic Forum, 2020) [8]. 

 Smart Contracts: Automatically hold funds until project milestones are verified. 
They control the release of funds based on conditions programmed into the 
contract. This prevents misuse of donations and ensures milestone-based 
accountability (Buterin, 2014) [7]. 

 Charity Organizations: Register on the platform, propose projects, and define 
measurable milestones. They submit periodic progress reports and evidence to 
claim funds. 

 Auditors: Independently verify the charity's progress and submitted proofs. Upon 
successful verification, auditors trigger the smart contract to release the next set of 
funds. This layer ensures additional trust and prevents fraudulent activities (World 
Economic Forum, 2020) [8]. 

 Beneficiaries: Receive funds or aid directly once the smart contract conditions are 
satisfied. This direct approach reduces administrative overhead and ensures that 
donations are used as intended. 

 Blockchain Network: Acts as the core ledger, permanently storing all data related 
to projects, donations, verifications, and fund disbursements. This enhances 
transparency and enables real-time monitoring of all transactions (World Economic 
Forum, 2020) [8]. 

 

4.3 Objectives and Scope 
4.3.1 Objectives 
The main objectives of the proposed system are: 

 Transparency: Every transaction is permanently recorded on the blockchain, 
ensuring donors can verify when, where, and how their funds are used. 
Blockchain’s transparency is widely recognized in social impact projects (World 
Economic Forum, 2020) [8]. 

 Accountability: Smart contracts release funds only when predefined milestones are 
verified. This prevents the misuse of funds and enhances donor confidence 
(Buterin, 2014) [7]. 

 Efficiency: By eliminating intermediaries, the system reduces delays and 
administrative costs. Automation through smart contracts improves operational 
efficiency (Buterin, 2014) [7]. 

 

4.3.2 Scope 
The system is designed for global application, supporting: 

 Registered charities, 
 Donors seeking transparent and trackable donations, 
 Independent auditors, 
 Beneficiaries in need of aid. 

It is suitable for NGOs, disaster relief funds, healthcare programs, and educational 
projects. 

 



 

8 
 

4.4 Stakeholders and Their Roles 
As outlined in Table 4.1, the primary stakeholders in this system include donors, charities, 
auditors, beneficiaries, and the blockchain network. 
Stakeholder Role 
Donors Provide funds for charitable projects. 
Charity 
Organizations 

Propose projects, update progress, and request fund release. 

Auditors Verify reports and validate project milestones before fund release. 
Beneficiaries End recipients who use funds for the intended purpose. 
Blockchain Network Hosts smart contracts, records transactions, and ensures system 

transparency. 
Table 4.1: Stakeholders and Their Roles 

 

4.5 Workflow of the Donation Process 
The donation workflow, as depicted in Figure 4.2, begins with donor registration and 
donation initiation. Funds are locked into a smart contract until project milestones are 
verified. Upon verification, funds are released to the beneficiaries. 

 
Figure 4.2: Donation Workflow Diagram 
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4.5.1 Workflow Steps 
1. Donor Registration & Donation: Donor selects a project and initiates the donation.  
2. Funds Locked in Smart Contract: Funds remain secure until conditions are met.  
3. Charity Registers Project & Milestones: Project details and deliverables are set.  
4. Auditor Verifies Reports/Milestones: Independent verification of charity’s work.  
5. Smart Contract Releases Funds to Beneficiary: Conditional release upon successful 

verification.  
6. Blockchain Records Final Transaction: Every step is stored permanently on the 

blockchain (World Economic Forum, 2020) [8]. 
   
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

10 
 

5. Implementation 

5.1 Introduction 
The successful implementation of the Blockchain-Based Charity Donation Tracking 
System relies heavily on smart contracts. The smart contract acts as the automated 
backbone that securely manages funds, monitors project milestones, ensures 
accountability, and prevents fraud. This chapter explains each implementation step, 
focusing on why and how smart contracts are developed, their logic, critical 
components, and the deep considerations involved in building the system. [7][4] 

 

5.2 Blockchain Type and Platform Selection 
 
5.2.1 Why Public Blockchain is Needed 
In blockchain systems, there are three primary types of blockchains: 

 Public Blockchain (like Ethereum, Bitcoin) 
 Private Blockchain (like Hyperledger Fabric) 
 Consortium Blockchain (semi-private, run by a group of entities) 

For this system where transparency, trust, and public verification are critical, a Public 
Blockchain is the most suitable choice. Here’s why: 

 Open Access and Visibility: 
Anyone (donors, auditors, or the public) can access the blockchain to verify 
transactions, making the system transparent. 

 Decentralization: 
No single authority or organization controls the system. This prevents bias, 
manipulation, or centralized fraud. 

 Security and Immutability: 
Public blockchains use strong consensus algorithms (like Proof of Stake in 
Ethereum 2.0), ensuring that once data is added, it cannot be changed or deleted. 

 Trustless System: 
Donors don’t have to trust the charity or any central authority. Instead, they trust 
the blockchain protocol itself, which is verifiable and secure. 

 Global Participation: 
Anyone with internet access and a wallet can participate in donating or auditing, 
making the system global and inclusive. 

 Conclusion:  
A public blockchain eliminates the need for intermediaries and provides 
automatic, verifiable trust, which is essential for donation tracking where public 
accountability is non-negotiable.[2][4] 

5.2.2 Why Ethereum is the Best Platform for This Use Case 
Out of all public blockchain platforms, Ethereum is chosen for the following strong 
reasons: 
1. Smart Contract Capability (Core Requirement) 

 Ethereum is the pioneer of smart contracts - pieces of code that execute 
automatically when certain conditions are met. 
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 For this use case, smart contracts are critical to:  
o Hold donation funds 
o Automate milestone-based fund release 
o Verify auditor approvals 
o Record every step immutably 

2. Global Developer Community and Tooling 
 Ethereum is the most widely-used smart contract platform. 
 Development tools like Remix IDE, Truffle, Hardhat, and wallet integration like 

MetaMask are built around Ethereum. 
 This speeds up development, testing, and deployment. 

3. Proven Security and Large-Scale Usage 
 Ethereum has been tested in real-world environments (DeFi, NFTs) for years. 
 Billions of dollars worth of assets run on Ethereum - proving its resilience and 

security. 
 Security is crucial in handling real donor funds, and Ethereum is battle-tested for 

that. 
4. EVM Compatibility 

 Ethereum’s Ethereum Virtual Machine (EVM) allows reusable contract code and 
cross-compatibility if scaling is required in the future. 

5. Transparency and Auditability 
 Ethereum’s public ledger allows any stakeholder to:  

o View transactions in real time 
o Track donations from donor to final beneficiary 
o Verify milestone completions and fund releases 

 Tools like Etherscan provide easy blockchain inspection for non-technical users. 
6. MetaMask Compatibility 

 Ethereum integrates directly with MetaMask Wallet, allowing:  
o Donors to interact securely with smart contracts 
o Charities and auditors to approve or trigger actions with one click 

 MetaMask enhances user-friendliness while ensuring wallet-level security.[7][8] 

 
5.2.3 Why Ethereum Public Blockchain is Perfect for My Use Case 
For a charity donation tracking system, the following challenges must be solved: 

 Lack of transparency: Donors don’t know where their money goes. 
 Fund misuse and fraud: Charities may misreport progress or misuse funds. 
 No real-time tracking: Donors and auditors can’t track project milestones or fund 

usage.[7][8][5] 
How Ethereum Solves These (refer table5.1): 
 
 
 
 
 
 
 



 

12 
 

Challenge Ethereum’s Solution 
Transparency Issues Ethereum’s public ledger ensures everyone can view 

transaction flow from donation to fund release. 
Trust and Fraud 
Prevention 

Smart contracts prevent fund release without milestone 
verification, no human interference needed. 

Lack of Real-Time 
Monitoring 

All project data, milestones, and fund releases are live on-
chain, viewable on Etherscan. 

Complex Conditions 
Needed 

Ethereum’s Turing-complete smart contracts handle 
complex milestone-based conditional releases. 

Global Donor Access Ethereum enables any global donor with a wallet to participate, 
expanding the donation network. 

table5.1 

 
5.2.4 Conclusion 
Ethereum Public Blockchain is not just a good choice but a necessary platform for this 
charity use case because it perfectly aligns with the core values required:  

 Transparency 
 Security 
 Public Trust 
 Global Accessibility 
 Smart Contract Automation 

By using Ethereum, the system: 
 Removes the need for trust in the charity 
 Gives donors full control and visibility 
 Ensures no money is released without verified work 

Thus, Ethereum offers the technical capability, ecosystem support, and public verifiability 
that no private or centralized system can provide, making it the ideal foundation for 
building a transparent and trustworthy charity donation tracking system.[7] 
 

5.3 MetaMask Wallet Integration 
Donors and charities interact with the blockchain using MetaMask: 

 MetaMask serves as the bridge between users and the Ethereum blockchain. 
 Donors use MetaMask to:  

o Sign and submit donation transactions directly to the smart contract. 
o Maintain ownership until funds are locked into the smart contract. 

 Charities and auditors also connect via MetaMask to:  
o Submit progress updates. 
o Verify milestones. 
o Trigger contract conditions. 

Consideration: This wallet-based model eliminates the need for third-party custodians, 
reducing administrative overhead and enhancing fund security.[7][2] 
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5.4 Smart Contract Design and Implementation 
The smart contract is the core technology ensuring the system functions autonomously and 
without human bias. It holds the logic for the entire charity flow—from accepting 
donations to releasing funds only upon verified milestone completion. 
 
5.4.1 Purpose of Smart Contracts 

 Act as an automated, neutral agent controlling funds. 
 Lock donations until conditions are met. 
 Manage project milestones, deadlines, and reports. 
 Release funds only after external verification from auditors. 
 Provide a transparent audit trail on the blockchain.[7] 

 
5.4.2 Core Functions of the Smart Contract 

 Donation Intake: Accepts ETH donations, recording donor address, timestamp, and 
amount immutably. 

 Project & Milestone Registration: Stores details for charity projects with clear, 
measurable milestones and deadlines. 

 Auditor Verification Role: Ensures only registered auditors are authorized to verify 
project completion. 

 Conditional Fund Release: Automatically releases funds to beneficiaries when 
milestones are verified. 

 Refund Mechanism: Automatically refunds donors if milestones are not achieved 
or deadlines pass without success. 

 Full History Recording: Permanently stores and traces every action, including 
donations, verifications, and fund releases.[4] 

 
5.4.3 Step-by-Step Implementation of Smart Contract Logic 
Step 1: Structuring the Contract 

 Define data structures to store:  
o Donor information 
o Project details 
o Milestones and verification status 

 Set up mappings to link donations to specific projects and donors. 
 

Step 2: Donation Handling Logic 
 Donors call the donate() function. 
 Funds are immediately locked within the contract's balance. 
 No one—including the charity—can access these funds without completing the 

milestones. 
  

Step 3: Milestone Definition and Storage 
 Each charity project is broken into:  

o Defined milestones 
o Deadlines 
o Expected deliverables 

 Stored on-chain for transparency:  
o Example: "Build Foundation – Deadline: 30 days – Proof: Image with GPS 

tag" 
 
Step 4: Auditor Verification Mechanism 

 Only whitelisted auditors can call the verifyMilestone() function. 



 

14 
 

 Verification triggers a state change in the contract:  
o From MilestonePending → MilestoneVerified 

 Ensures that funds are only moved upon independent third-party validation. 
 

Step 5: Conditional Fund Release Logic 
 After verification, the smart contract:  

o Transfers funds directly to the beneficiary’s Ethereum address. 
o Does not route funds through the charity. 

 This direct disbursement model reduces risks of fund diversion. 
 
Step 6: Refund and Fallback Conditions 

 If:  
o A project is not completed within the deadline. 
o Auditors refuse to verify due to insufficient progress. 

 Then:  
o The contract auto-activates a refund mechanism. 
o Remaining funds return to donors, protecting their interests.[7][8] 

 

5.5 Security and Operational Considerations in Smart Contract 
Design 

 Reentrancy Guard: Implement measures to prevent repeated calls that could allow 
unauthorized multiple fund withdrawals. 

 Access Control: Use role-based permissions—donors can only donate, auditors 
only verify, and only the contract itself can release funds. 

 Gas Optimization: Minimize costly storage operations to reduce transaction 
expenses, benefiting both donors and charities. 

 Event Logging: Log events on the blockchain for transparency and audits, such as 
donations received, milestones completed, and funds released.[3][4] 
 

5.6 Why Smart Contract Logic is Critical for Charity Trust 
 Eliminates Middlemen: Ensures charities or third parties cannot touch the money 

until true work is done. 
 Donor Assurance: Donors see exactly when, why, and how much money is 

released. 
 Real-Time Progress: Anyone can check project status live on the blockchain. 
 Fraud Reduction: Clear rules prevent fund misuse, false reporting, or 

unauthorized access.[5][9] 
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6. Benefits 
The implementation of blockchain technology in a donation tracking system offers 

numerous advantages that address the limitations of traditional, centralized mechanisms. 
These benefits contribute to improving transparency, trust, and operational efficiency, 
ultimately creating a sustainable and trustworthy charitable ecosystem.[8] 
 

6.1 Enhanced Transparency 
One of the most significant benefits of blockchain technology in the donation 

process is the ability to provide complete transparency to all stakeholders. Each transaction 
is immutably recorded on a decentralized ledger, allowing donors, recipients, and 
organizations to track the movement of funds in real time. This level of transparency 
resolves the long-standing trust issues associated with conventional donation systems, 
where donors often lack clarity on how their contributions are used. By enabling open and 
secure tracking, blockchain instills confidence in donors and encourages repeat 
contributions.[2][4][5] 
 

6.2 Improved Accountability 
Blockchain ensures that every financial transaction is logged and accessible for 

auditing. This eliminates the possibility of data tampering and minimizes the risk of funds 
being misused at the organizational level. With the ability to trace contributions back to 
their origins, the system holds charities accountable for how they allocate donations. 
Events such as natural disasters and emergency relief efforts benefit particularly from this 
transparency, as donors can ensure their contributions are reaching the intended 
beneficiaries.[3][9] 
 

6.3 Preservation of Privacy 
While blockchain promotes transparency, it also maintains user privacy by utilizing 

encryption techniques and pseudonymous transactions. Donors who wish to remain 
anonymous can do so while still having their contributions recorded and tracked securely. 
The privacy offered by blockchain systems encourages broader participation by addressing 
concerns about exposing sensitive donor or recipient data.[7][4] 
 

6.4 Automation and Efficiency 
The use of smart contracts in blockchain-based systems automates key processes 

such as fund allocation, verification, and approvals. By reducing reliance on manual 
intervention, the system shortens the time required for fund disbursement and reduces 
administrative overhead. Smart contracts execute transactions only when pre-specified 
conditions are met, ensuring efficiency and accuracy in allocation.[7][8] 
 
6.5 Rebuilding Trust in Charitable Organizations 

The lack of transparency and cases of fund mismanagement in conventional 
donation systems have led to declining trust in charitable organizations. By implementing 
a blockchain-based system, charities can demonstrate their commitment to ethical practices 
and financial accountability. This innovation is key to restoring trust among donors and 
strengthening relationships with supporters.[5][9] 
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7. Challenges 

While blockchain technology offers transformative solutions for tracking donations with 
transparency, privacy, and efficiency, its implementation is not without challenges. The 
adoption of blockchain in donation systems brings its own set of technical, organizational, 
and operational difficulties that must be addressed to achieve widespread usability and 
acceptance. Below are the key challenges specific to a blockchain-based donation tracking 
system:[8] 

7.1 Balancing Transparency and Privacy 

Blockchain inherently provides a high level of transparency by recording every transaction 
on a public ledger. However, this transparency can compromise user privacy. Donors who 
wish to remain anonymous may find their transaction details accessible to the public, even 
if pseudonymous addresses are used. This creates a potential privacy issue, as donation 
patterns or recipient information could still be analyzed or exploited. Finding the right 
balance between transparency to satisfy donors and privacy to protect their identities 
remains a major challenge.[4][7] 

7.2 Accessibility and User Adoption 

Not all users, especially in underdeveloped areas or non-technical communities, are 
familiar with blockchain technology. The use of cryptocurrency wallets (like MetaMask) 
and the complexities of connecting them to blockchain platforms can deter potential 
donors. This lack of user-friendly accessibility could limit the adoption of the system 
among certain demographics. A simple yet secure user interface is critical, but the 
technical barriers associated with blockchain remain a challenge.[6] 

7.3 High Initial Costs and Resource Requirements 

Deploying a blockchain-based system requires significant resources, including skilled 
developers, robust server infrastructure, and integration of wallet systems. Beyond 
development costs, the operating expenses for maintaining nodes and ensuring security can 
strain charitable organizations, particularly smaller ones with limited budgets. This can 
delay or hinder the adoption of blockchain systems in the donation sector.[3] 

7.4 Scalability and Transaction Costs 

Gas fees on popular blockchain networks, such as Ethereum, pose a significant challenge, 
especially during periods of high network congestion. Elevated fees can discourage 
smaller donors, as the transaction cost may surpass the donation amount itself. 
Additionally, organizations relying on frequent smart contract interactions for fund 
distribution may face significant operating costs. To overcome these challenges: 

 The system could explore blockchain networks with lower fees or migrate to more 
efficient consensus mechanisms like proof-of-stake (PoS). 

 Layer 2 scaling solutions can be implemented to reduce transaction costs and 
improve processing speeds without compromising security.[7][8] 
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7.5 Smart Contract Vulnerabilities 

While smart contracts automate donation tracking and fund distribution, they are only as 
secure as the code that governs them. Bugs or vulnerabilities in smart contract 
programming could lead to unintended consequences, such as funds being locked 
permanently or misallocated. Even with rigorous audits, malicious actors could exploit 
weaknesses, leading to financial loss and erosion of trust in the system.[7] 

7.6 Energy Consumption 

Certain blockchain networks, especially those relying on proof-of-work (PoW) consensus 
mechanisms, consume substantial amounts of energy to validate transactions. This energy-
intensive process could raise ethical concerns for charitable organizations that aim to 
promote sustainability. Moving to more energy-efficient consensus mechanisms like 
proof-of-stake (PoS) is a potential solution but may require additional migration efforts. 

These challenges highlight the complexities involved in implementing a blockchain-based 
donation tracking system. Overcoming these obstacles will require innovation, 
collaboration among stakeholders, and continuous improvement of the system to ensure 
that the technology meets the needs of both donors and charitable organizations.[1][8] 
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8. Conclusion 

The report explores the integration of blockchain technology into donation tracking 
systems, addressing critical challenges in traditional charitable donation management. It 
highlights the inefficiencies and transparency issues inherent in conventional systems, such 
as manual record-keeping, lack of accountability, and difficulties in tracking the flow of 
funds. By leveraging blockchain’s core attributes of immutability, decentralization, and 
transparency, the proposed system enhances donor trust and ensures secure and auditable 
donation transactions. The use of smart contracts automates key processes such as 
donation acceptance, fund distribution, and usage reporting, thereby reducing reliance on 
intermediaries and ensuring operational efficiency. 

The implementation of a blockchain-based charity donation system, as described in the 
report, provides a structured approach to managing donations securely and transparently. 
Donors can contribute with confidence, knowing that their funds are tracked and allocated 
responsibly. Recipients can receive funds promptly, while charities benefit from reduced 
administrative overhead and increased donor trust. The system not only transforms the 
donation process but also creates a more ethical and sustainable ecosystem for charitable 
giving. 
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9. SDG’s Addressed 

The implementation of a blockchain-based donation tracking system establishes a new 
paradigm for transparency and accountability in charitable giving. By ensuring that every 
transaction is securely recorded and traceable, this system contributes to several key 
United Nations Sustainable Development Goals (SDGs). The following SDGs are directly 
addressed by the system: 

SDG 1: No Poverty By ensuring that every donation is transparently tracked and securely 
delivered to those in need, the system helps to combat poverty by making sure that 
resources effectively reach vulnerable communities.[5][10] 

SDG 10: Reduced Inequalities The decentralized and transparent nature of blockchain 
minimizes the risk of intermediary manipulation or mismanagement, which supports fair 
distribution of funds and reduces socioeconomic disparities.[8][10] 

SDG 16: Peace, Justice, and Strong Institutions With immutable records and 
accountable transactions, the system strengthens institutional integrity and builds trust 
among stakeholders, ensuring that charitable funds are managed in a just and transparent 
manner.[3][10] 

SDG 17: Partnerships for the Goals The platform fosters collaboration among donors, 
charitable organizations, and regulatory bodies by providing a transparent, open system for 
tracking donations, thereby strengthening partnerships essential for achieving broader 
sustainable development objectives.[8][10] 
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11. Appendix A 
 
https://drive.google.com/drive/folders/16tZ29Ki0QokTdKCV0GafMJ2_hB28Slh0?usp=sh
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